Interventional research with a 6-month follow-up period. Purpose: We aimed to establish the effectiveness of a multidisciplinary workplace intervention on reduction of work-related low back pain (WRLBP), using ergonomic posture training coupled with an educational program based on social cognitive theory. Overview of Literature: WRLBP is a major occupational problem among healthcare workers, who are often required to lift heavy loads. Patient handling is a particular requirement of nurse aides, and has been reported as the main cause of chronic WRLBP. Methods: We included 125 nursing assistants from two hospitals affiliated to Qom University of Medical Sciences from May to December 2015. There was an intervention hospital with a number of 63 nursing assistants who received four multidisciplinary educational sessions for 2 hours each plus ergonomic posture training over two days and a control hospital with a number of 62 nursing assistants who didn't receive educational intervention about low back pain. The outcomes of interest were reductions in WRLBP intensity and disability from baseline to the follow up at 6 months, which were measured using a visual analog scale and the Quebec Disability Scale. Descriptive and analytical statistics were used to analyze the data. Results: The comparison tests showed significant change from baseline in reduction of WRLBP intensity following the multidisciplinary program, with scores of 5.01±1.97 to 3.42±2.53 after 6 months on the visual analog scale in the intervention group (p<0.001) and no significant change in control groups. There was no significant difference in the disability scores between the two groups (p=0.07). Conclusions: We showed that our multidisciplinary intervention could reduce the intensity of WRLBP among nurse aides, making them suitable for implementation in programs to improve WRLBP among nursing assistants working in hospitals.
Introduction
Low back pain is a major occupational problem among healthcare workers [1] , with work-related low back pain (WRLBP) being a costly occupational health problem that is a major cause of disability-related absenteeism influenced directly by work-related factors [2] . The lifetime prevalence of reported low back pain among hospital workers varies between countries, ranging from 39% in Hong Kong [3] to 76% in the Netherlands [4] . Lifting of heavy loads is a key duty of many healthcare practitioners [5] , but among nurse aides, patient handling is the most prevalent duty and has been reported as the main cause of WRLBP [6] . It has been argued that performing more than 10 patient-handling activities per day increases the risk of WRLBP aggravation among female nursing assistants [7] .
One way to prevent chronic back pain is to understand the principles of proper body mechanics and to learn how to maintain correct ergonomics and vertebral posture during daily activities [8] . In developed countries, significant improvements in staff behaviors and in creating a supportive environment have helped prevent back pain [9] . Although studies have shown that ergonomics training to maintain an adequate body posture at work can reduce the prevalence of work-related musculoskeletal disorders among nurses [10] , few studies have focused on changing risk behaviors (e.g., not maintaining correct vertebral posture), few have based their research on interventional models or theories, and few have focused on the course of low back pain after an intervention [10] . Indeed, as stated by Miller and Albert Bandura-the influential psychologists responsible for social cognitive theory-one only learns behaviors through observation, modeling, and motivation (e.g., positive reinforcement and rewards).
Many Iranian nursing assistants are not properly educated about the potential occupational hazard of WRLBP or about how to control and prevent such musculoskeletal disorders. Moreover, nursing assistants are at particularly high risk of back pain, and few studies have focused on the issue of WRLBP in this group. In this study, we therefore aim to investigate the effects of an educational program (based on social cognitive theory) on pain severity and disability reduction among nursing assistants with WRLBP.
Materials and Methods

Study design
This was an interventional study with follow-up period of 6 months. We used random sampling to select 125 nursing assistants working in two hospitals affiliated to Qom University of Medical Science, Iran, between May 2015 and December 2015. The study was approved by the ethical committee of Tarbiat Modares University.
Study population
The inclusion criteria were as follows: working as a nurse aide for at least one year, aged 20 to 60 years, suffering from lower back pain for at least 3 months, and having that back pain diagnosed based on a physician's examination. The exclusion criteria were as follows: a history of vertebral surgery, participation in other interventional approaches for back pain during the study period, any neck or lumbar disease, any congenital abnormalities or tumors of the spine, pregnancy, and lack of consent. No paraclinical tests were used to diagnose chronic low back pain or assess the exclusion criteria.
We randomly selected two hospitals affiliated to Qom University of Medical Sciences from all hospitals in Qom, and then randomly allocated them to be either the control or the intervention hospital. The work conditions and characteristics of both hospitals were the same, and had a similar status and procedure for patient admission and hospitalization. We enrolled 63 and 62 eligible nursing assistants from the intervention and control hospitals, respectively. The groups were matched by age, gender, educational level, and occupation.
Participants in the intervention group received the specified educational program, and those in the control group were left to continue their practice as usual. The procedure and aims of the study were explained to all potential participants, and they were only asked to sign the consent form if they were satisfied. There was no loss to follow up, because all nursing assistants continued to work in the hospital and the first researcher maintained contact throughout the study. Full contact details, including telephone number (home and work), mobile number, e-mail address, were obtained at inclusion in the study.
Intervention
The multidisciplinary intervention consisted of an educational program and ergonomic posture training. The educational program was based on four concepts of social cognitive theory that have been shown to predict healthy behaviors among nursing assistants suffering from low back pain. The procedure used to determine these predictors has been described elsewhere [11] . Because of the nature of the intervention, we could not mask the partici-pants or treatment providers to the treatment assignment, but blinding was used for the data analyses. The educational program included the following four sessions, each lasting 2 hours. 1) Promoting self-efficacy for compliance with an ergonomic posture The concept of self-efficacy points to the belief of a person's ability to perform behaviors that bring desired outcomes [12] . Therefore, a health education specialist (first author) educated participants to be confident about the correct ergonomic posture by addressing and practicing the skills needed to maintain a correct biomechanical posture of vertebra. In this session, step-by-step education about how to maintain the correct/natural postures of the vertebrae while standing, sitting, walking, and reclining in the workplace was provided. Back-strengthening exercises were also taught. At the same time, the educator aimed to improve the nurse aides' beliefs about their ability to comply with this new information when transferring or repositioning patients in clinical situations. Mastery of the intended skills was assessed and ensured, and people in similar conditions who engaged in such behaviors in their workplace were set as role models. Proper practices were demonstrated by an instructor, who then asked the participants to copy; there was a focus on asking individuals to concentrate on preventive behaviors for backache. The need to be able to ask others for assistance was stressed when patient lifting was needed, and all participants were reassured that this was even appropriate under critical conditions.
The following educational methods were applied: guided practice, confirmation of skillful experience, verbal persuasion, encouragement, improvement in mental-physical states, training ascription, behavior selfmonitoring, creation of conditional rewards, goal setting, benchmarking, skill training, task setting by difficulty and response, negotiation, stress reduction techniques, and role-playing. These techniques and methods were chosen to increase self-efficacy in patient carriers. To increase self-efficacy, both factual and conceptual barriers blocking an individual's ability to complete a task were addressed. Short-and long-term targeting was carried out, and ascription training was given. Those who regarded the reason behind their failure to be their inability or poor fortune were less likely to be successful, so previous unfruitful attempts were ascribed to external factors.
2) Promoting self-regulation for compliance with an ergonomic posture Self-regulation involves controlling oneself through selfmonitoring, goal setting, feedback, self-reward, selfinstruction, and enlistment of social support [12] . In this session, we educated the participants on how they could comply with the correct ergonomic posture at work and use self-control skills to resolve problems. The fist author provided education about self-monitoring/self-management for maintaining ergonomic vertebrae and correct back posture when transferring or repositioning patients, as well as when standing, sitting, walking, and reclining. There was a focus on reviewing the correct and incorrect behaviors for preventing back pain at the end of each shift or before bedtime. Self-assessment during patient handling was practiced with the participants, and each participant was asked to develop an action plan to help them prevent low back pain behaviors in their workplace.
Individuals were asked to monitor themselves during a work shift, assigning positive or negative scores to themselves after reviewing proper or improper practices at the end of each shift or before bed. They were asked to reduce their negative scores and increase their positive ones. In addition, individuals were asked to arrange appropriate preventive backache and spinal cord plans in workplaces and to achieve inclusive dominance over their responsibilities. By comparing their own behaviors to cited behaviors, individuals could express appropriate emotional reactions 3) Highlighting outcome expectations when maintaining an ergonomic posture The concept of outcome expectations points to beliefs about the likelihood and value of the consequences of behavior choices [12] . In this session, we emphasized the positive outcomes of complying with correct ergonomic posture and of maintaining an ergonomic posture of the vertebrae when transferring/repositioning the patients, standing, sitting, walking, and reclining. These outcomes included reducing pain severity, improving physical/mental function, reducing healthcare costs, reducing work absenteeism, and increasing satisfaction with work. 4) Focusing on emotional coping when maintaining an ergonomic posture in the workplace Emotional coping refers to the techniques employed by a person to control emotional and physiological states as-sociated with a new condition/behavior [12] . Emotionfocused coping involves trying to reduce the negative emotional responses associated with stress, such as those that arise from needing to maintain an ergonomic vertebral posture in the workplace. Therefore, we taught participants how to cope emotionally with the necessary changes, emphasizing the potential to feel satisfaction, happiness, and excitement from maintaining their vertebrae during patient handling or other duties. The potential benefits of senses of worth, philanthropy, and humanitarianism while handling/transferring patients were focused on to emphasize preventing damage to oneself and others. All educational classes were managed through group discussions and question-and-answer procedures.
Measurements
Outcomes were assessed using questionnaires. First, demographic data were collected at baseline, including age, body mass index, gender, education level, and WRLBP and its characteristics (e.g., sciatica pain). Second, a studyspecific questionnaire was completed covering prevention behaviors related to back pain, which also included a visual analog scale and a Quebec Disability Scale for assessing WRLBP intensity and disability, respectively. Questionnaires were completed by participants of both the intervention and control groups at baseline (before intervention) and at follow up after 6 months. The details of the latter three questionnaires are as follows.
1) The behavior questionnaire This included 12 questions regarding preventive behaviors for low back pain that were adopted from the Occupational Safety and Health Administration guidelines for nurses [13] . The questions focused on the following: the correct steps for moving and handling patients, using principles of body mechanics when moving or lifting patients, correct bending over the patient or a work surface, applying the correct posture while standing or sitting, and using appropriate work management activities to reduce exposure to WRLBP risk factors. We employed a 4-point Likert scale (never, 1; sometimes, 2; often, 3; and always, 4) per question, giving a total score range of 12-48, with lower scores indicating the worst vertebral positions during activity. Respondents were free to take their time to answer questions, but did so under the researcher's supervision. Based on the consensus of an expert panel, scores for this questionnaire were categorized as poor (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) , average (25-36), or acceptable (37-48). To assess the questionnaire's validity, an expert panel of 10 specialists checked the items and provided recommendations (two neurosurgeons, one rheumatologist, one epidemiologist, three nursing teachers, and three health education experts). After assessing the content validity, the questionnaire was simplified so that each participant could answer the questions easily. These procedures have been described in a previous study [11] . A pilot study was conducted among 25 nursing assistants from different units in Qom hospitals to determine the face validity of each question. Based on this, items were evaluated and modified for appearance, fitness, brevity, clarity, ease of understanding, and inclusiveness.
2) The visual analog scale We used a visual analog scale to measure the intensity of low back pain. This is a one-dimensional self-completed measure in which the respondent is asked to place a point on a 10 mm line that best represents his or her pain intensity [14] . A higher score indicates greater pain intensity. Based on the distribution of scores on the pain visual analog scale among postsurgical patients who described their pain intensity as none, mild, moderate, or severe, the following cutoff points were used: no pain (0-4 mm), mild pain (5-44 mm), moderate pain (45-74 mm), and severe pain (75-100 mm) [15] .
3) The Quebec Disability Scale This is a condition-specific measure of disability first described by Kopec et al. [16] . The Quebec Disability Scale is a 20-item self-administered instrument designed to assess the level of functional disability in individuals with low back pain. The patient is asked to rate the degree of his or her difficulty in performing different activities from 0 (not difficult at all) to 5 (unable to do), giving a total score ranging from 0 (no disability) to 100 (maximum disability). The reliability and validity of the original version and the Iranian version [17] have been documented.
Statistical analysis
We used PASW ver. 18.0 (SPSS Inc., Chicago, IL, USA), for all data analysis. Student t-tests or paired t-tests were used for continuous variables, and chi-square tests were used for categorical variables when comparing differences between completers in the two studied groups. All participating nursing assistants were official employees of the included hospitals and accessible after 6 months, resulting in no loss to follow up.
Results
In total, we included 125 eligible nursing assistants from the control (n=62) and intervention (n=63) hospitals. Most participants in the intervention (57.1%, n=36) and control (64.5%, n=40) groups were aged between 30 and 45 years, and most in the intervention (82.5%, n=52) and control (75.8%, n=47) groups were male. The other demographic characteristics are shown in Table 1 . No significant differences existed between the two groups in terms of the demographic data, including the age and gender distribution (by chi-square testing, all p>0.05).
We performed no statistical analysis regarding the effects of demographic data on the interventional program or the resulting WRLBP disability because we only aimed to investigate the effects of the educational program on pain severity and disability reduction among nursing assistants suffering from WRLBP. We wanted to show that the potential confounding effects of any demographic data were the same in each group.
Comparison of the intervention and control groups regarding preventive behavior for low back pain at baseline and at 6 months is shown in Table 2 . At baseline, participants in the control group were already complying with back pain prevention behavior significantly more than those in the intervention group. However, the behavior score improved significantly by 6 months in the intervention group. Table 2 also shows that there was a significant difference between the two groups regarding their mean Values are presented as number (%) or mean±standard deviation. VAS, visual analogue scale.
a)
Chi-square;
scores for low back pain preventive behaviors at 6 months ( Table 2) . Table 3 summarizes the comparison of the two groups regarding pain intensity and disability at baseline and 6 months. As shown, there were no differences in pain intensity between the groups at baseline (p=0.31), but that there was a significant difference by 6 months (p<0.001). Specifically, participants in the control group experienced more severe pain after 6 months. Within-group analysis showed that there was a significant difference between baseline and 6 months in terms of pain intensity in the intervention group (p<0.001), but that there was no significant improvement in pain severity in the control group (p=0.22).
Discussion
After a 6-month period, we showed that a multidisciplinary workplace educational intervention with ergonomic posture training that is based on social cognitive theory can decrease the intensity of back pain among nursing assistants by increasing preventive behaviors. This indicates that such an approach, focusing on ergonomic posture training and promoting self-efficacy and selfregulation, can help nursing assistants maintain healthy behaviors for vertebral biomechanics when caring for or transferring patients.
Moreover, we believe that focusing on the values and outcomes of maintaining ergonomic vertebral postures and enhancing the emotional coping strategies used by nursing assistants after implementing preventive behaviors at work probably contributes to continued adoption of healthy behaviors up to six months. Consistent with the work by Kirk et al. [18] , use of these behavior change processes appeared to result in the workers advancing to the next stage of preventive behavior to reduce WRLBP. Similarly, other research has shown that complying with correct vertebral biomechanics during work can reduce the intensity of low back pain [19] . We showed that a multidisciplinary educational and training intervention can significantly improve low back pain severity in nursing assistants up to 6 months after baseline assessment. This Within groups paired t-test. Within groups paired t-test.
supports the study by Rasmussen [20] , who demonstrated that a multifaceted intervention consisting of participatory ergonomics, physical training, and cognitive-behavioral training can reduce the number of days with low back pain as well as the intensity of WRLBP among workers, primarily nurse aides, in nursing and care homes [20] . The intensity of low back pain is a significant risk factor for sickness absence [21] , so the reduction in pain intensity in our study can be beneficial for both employees and employers. Consistent with our findings, previous research conducted in a rehabilitation center verified that three theory-based treatments including cognitive-behavioral, physical, or both) were more effective than remaining on a waiting list for reducing patients' functional limitations, main complaints, and pain intensity [22] . However, in contrast with previous research, we did not show a significant improvement in disability, which may be due to the short duration and low intensity of our intervention. However, Gohner and Schlicht [23] did report that a short and inexpensive cognitive-behavioral training program was an effective intervention that could enable patients with back pain to follow treatment recommendations on a regular basis, even though no group differences emerged regarding pain intensity in their study. Studies of other models in Iran have also achieved positive results. For instance, Zeidi et al. [19] showed that developing an ergonomics educational program based on a transtheoretical model considerably enhanced adaptation to correct body posture among computer users. As with previous studies [22] , we suggest that further research is needed to investigate the effects of theory-based treatments and confirm our findings if we are to develop more effective treatments. Several studies have investigated the effectiveness of different treatment protocols to decrease musculoskeletal disorders (especially WRLBP) in nurses. These include introducing education programs, ergonomic changes in work settings, relaxation programs, exercise programs, and multidisciplinary team approaches [22] . However, there have been very few interventional trials to assess the effectiveness of the multidisciplinary approaches for preventing and reducing WRLBP and its consequences in workplaces with physically demanding work. When done, such studies have tended to be unsuccessful [20] . Poor body mechanics and lack of training in appropriate lifting techniques have been considered the main cause of the high prevalence of upper and lower back pain by preoperative nurses and technicians [10] .
There is a high prevalence of low back pain among nurse aides, and it is known that multidisciplinary ergonomics or theory-based educational interventions are important for reducing back pain. Despite this, and to the best of our knowledge, we are not aware of any educational interventions being developed for Iranian nursing assistants based on social cognitive theory. Considering the breadth of the field of low back pain, maybe current educational programs on this issue are insufficient for this specific population. Therefore, further theory-based education is needed to improve the prevention of low back pain among nursing assistants through in-service training. We recommend that nurse administrators use the evidence in this study to advocate for more educational programs to be funded and for those programs to be sustained over time.
In addition to the strengths of this study, there is some limitation that may affect the results. One such limitation is that we performed no paraclinical tests when diagnosing chronic mechanical low back pain or assessing whether patients met the exclusion criteria. Using self-report questioner is other limitation that might make bias for collected data. Furthermore, compliance with the intervention was self-reported and may have been overstated. However, we did use a control group with the same age distribution to account for the possible effects of any confounders. In Iran, many people with WRLBP are not treated and nursing aids are usually a neglected group. Therefore, it is important that we have shown the efficacy of a well-designed educational intervention over non-treatment. This approach can easily be inserted into the healthcare system of Iran to reduce pain, disability, and absenteeism among nurse aides. We recommend comparing our program with other interventions in future studies.
Conclusions
In this study, we showed that a workplace-based educational intervention can reduce the intensity of low back pain among nurse aides. Thus, our data indicate that these interventions are suitable for improving WRLBP among nursing assistants working in hospital settings.
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